ABSTRACT BACKGROUND Obesity and atrial fibrillation (AF) are public health issues with significant consequences.
A trial fibrillation (AF) is an important health problem, with 2010 global estimates suggesting that it affects 33.5 million individuals (1) . This prevalence is projected to increase 2.5-fold by 2050 (2) .
Emerging evidence suggests that aging alone does not account for the exponential rise in AF prevalence (2) . It is in this setting that new risk factors, such as obesity, have been proposed as important contributors to this epidemic (3) . Obesity is a rampant epidemic, with more than one-third of the population being overweight or obese. Analysis of population-based studies suggests that obesity is associated with long-term increased risk of AF, independent of other risk factors (4) (5) (6) . In a meta-analysis by Wanahita et al. (7) , there was a graded doseresponse relationship between obesity and AF in the general population.
The mechanisms by which obesity predisposes to AF are confounded by the coexistence of obstructive sleep apnea (OSA), hypertension, diabetes, and coronary artery disease, all well-established precursors for the development of AF. Using limited, open-chest, direct contact mapping, we have previously shown conduction slowing and atrial fibrosis with short-term weight gain in an ovine model (8) . In the present study, we investigate the global endocardial electrophysiological, electroanatomic, and structural substrate with sustained obesity, a state more comparable with humans.
METHODS
The animal research ethics committees of the Uni- OBESE OVINE MODEL. A total of 10 sheep had obesity induced through a previously described protocol using an ad libitum regimen of hay and high-energy pellets (9) . At baseline, healthy sheep were commenced on a high-calorie diet of energy-dense soybean oil (2.2%) and molasses-fortified grain and maintenance hay with weekly weight measurement.
Excess voluntary intake was predominantly of grass alfalfa silage and hay. For the obese sheep, pellets were gradually introduced at 8% excess basal energy requirements, and rationed to $70% of total dry-matter intake. Blood samples were periodically collected to ensure electrolyte and acid-base homeostasis. The sheep gradually gained weight, reaching maximal obesity at 36 weeks and were subsequently maintained in this state for a further 36 weeks.
CONTROL GROUP. Ten age-matched sheep were maintained as controls at their baseline weight. To do this, high-quality hay was provided ad libitum, while energy-dense pellets were rationed at 0.75% of body weight. The nutritional content of food and housing conditions were identical for both groups, with only the amount of food intake varying.
STUDY PREPARATION. Animals were pre-acclimatized for at least 1 week before any surgery. Shorn weight was recorded immediately before surgery.
BODY COMPOSITION. Dual-energy x-ray absorptiometry scans were performed to determine total body fat in the animals. A F v u l n e r a b i l i t y a n d d u r a t i o n . AF vulnerability was assessed during ERP testing. AF was defined as rapid, irregular atrial activity lasting $2 s. AF lasting more than 10 min was considered sustained; when this occurred, no further data were acquired. 
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. FIBROSIS. There was increased interstitial fibrosis in the obese animals, as compared with the control animals (p ¼ 0.03; on log-transformed data). anterior; other abbreviations as in Figure 1 . ATRIAL SUBSTRATE PRE-DISPOSING TO AF. Over the last decade, several studies have presented evaluations of the atrial substrate in conditions known to result in AF. Li et al. (12) were the first to distinguish these abnormalities forming the "second factor" from the electrical remodeling associated with AF. They highlighted the importance of conduction abnormalities and structural changes, particularly diffuse atrial fibrosis in an experimental heart failure model (12) .
These findings were subsequently confirmed to be the unifying feature of structural remodeling in other conditions, in both pre-clinical studies (13) (14) (15) and clinical studies (10, 11, 16, 17) . sanders@adelaide.edu.au.
